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INTRODU C T I O N  

The geology of M t .  McKinley Nat ional  Park i s  complex, wi th  d i v e r s e  rocks 
ranging i n  age from Pre-Cambrian t o  Ter t i a ry .  Northeastward-trending normal 
f a u l t s ,  with major l a t e r a l  displacement, compose the  prominent s t r u c t u r a l  
f e a t u r e s  i n  t h e  park. Gran i t i c  b a t h o l i t h s ,  l a rge ly  of Mesozoic age, i n t r u d e  
t h e  Paleozoic and Mesozoic rocks i n  t h e  Alaska Range. G l a c i a l ,  a l l u v i a l ,  and 
e o l i a n  depos i t s  of P le i s tocene  and Recent age occupy t h e  lowlands wi th in  t h e  
park. Deposits  of gold, s i l v e r ,  and antimony occur i n  t h e  Kantishna H i l l s  
no r th  of t h e  park. Lead and z inc  d e p o s i t s  a r e  found a t  M t .  E ie l son  and 
copper, lead, .  zinc, and mercury occurrences have been repor ted  from t h e  f c o t -  
h i l l s  of t h e  Alaska Range w e s t  of Muldrow Glacier .  

GEOLOGY 

PRE-CAMBRIAN ROCKS 

The Birch Creek Schis t  outcrops i n  t h z  nor theas t  p a r t  of t h e  park.  The 
most widespread f a c i e s  of t h e  formation is  a quar tz - se r i c i t e  s c h i s t .  Other 
common v a r i e t i e s  a r e  c h l o r i t i c ,  s e r i c i t i c ,  and g r a p h i t i c  s c h i s t ;  ca lcareous  
s c h i s t  and sch i s tose  limestone; s e r i c i t e  p h y l l i t e ;  b lack s l a t e ;  and massive 
q u a r t z i t e .  A l l  f a c i e s  a r e  interbedded i n  varying propor t ions .  Also i n t e r -  
bedded wi th  t h e  rocks of sedimentary o r i g i n  a r e  greenstone bodies ,  which 
probably represent  metamorphosed b a s a l t i c  s i l ls  or flows. The Birch Creek 
S c h i s t  is folded i n t o  a s e r i e s  of g e n t l e  northeastward-trending a n t i c l i n e s  
and syncl ines ,  s l i g h t l y  a s m e t r i c a l  t o  t h e  northwest and complicated by 
f a u l t s ,  minor drag f o l d s ,  and c r o s s  fo lds .  

UNDIFFERENTUTED PALEOZOIC ROCKS 

A group of metamorphosed sedimentary rocks believed t o  be  l a r g e l y  of 
Paleozoic age crop out  along t h e  n o r t h  f l a n k  of t h e  Alaska Range. 

The most continuous s e c t i o n  of t h e s e  rocks is found i n  t h e  upper bas in  of t h e  
Tokla t  River,  between t h e  Denal i  Highway and t h e  Denali F a u l t .  The o l d e s t  
beds a r e  those exposed t o  the south,  between t h e  headwater g l a c i e r s  of t h e  
Tokla t  River and t h e  f a u l t .  The base  of t h e  sequence is a dark-brown t o  black 
conglomerate 200 t o  1,000 f e e t  t h i c k  over la in  by 50 t o  200 f e e t  of conglomerate 
c o n s i s t i n g  of white quar tz  5n a whi te  t o  gray s i l i c e o u s  matr ix .  Dark-gray 
slate, a r g i l l i t e ,  and l imestone occur i n  t h e  upper p a r t  of t h e  g l a c i e r  bas in  
a t  t h e  head of t h e  westernmost f o r k  of t h e  Toklat River. Overlying t h e  
sequence of dark-gray s l a t e ,  a r g i l l i t e ,  and limestone is a bed of massive 
gray limestone, commonly i n t e n s e l y  sheared and c u t  by numerous c a l c i t e  v e i n l e t s .  
In  exposures i n  t h e  upper b a s i n  of t h e  Toklat River, t h e  l imestone i s  300 t o  
400 f e e t  th ick ,  but  l o c a l l y  i t  wedges out  e n t i r e l y ,  owing t o  o r i g i n a l  v a r i a t i o n s  
of th ickness  o r  t o  deformation. The limestone i s  very r e s i s t a n t  t o  eros ion,  
forming rugged c l i f f s  and towers, and capping peaks and r i d g e s .  

Along t h e  ToUat  River t h e  massive gray limestone is o v e r l a i n  by a sequence 
of s e v e r a l  thousand f e e t  of t h i n  ( I  t o  6 inches) a l t e r n a t i n g  l a y e r s  of dark- 
gray o r  b lue  c h e r t ,  fine-grained sandstone, a r g i l l i t e ,  and l imestone.  



A l t e r n a t i n g  l a y e r s  of c h e r t  and l imes tone  make up most of t h e  lower p a r t  of 
t h e  sequence; upward t h e  l aye r ing  i s  s i m i l a r  b u t  t h e  bands a r e  b l a c k  a r g i l l i t e  
and buf f  cross-bedded sandstone,  commonly of t h e  graywacke type .  Near t h e  
upper f o r k s  of t h e  Toklat  River  t h e  sequence is c u t  by many s t o c k s  and s i l l s  
of greens tone .  The upper p a r t  of t h e  u n d i f f e r e n t i a t e d  Pa leozoic  sequence 
exposed n e a r  Highway Pass  is  composed of banded l imestone,  brown sandy p h y l l i t e  
and a r g i l l i t e ,  and a  few beds of sed imentary  b r e c c i a  composed of angu la r  w h i t e  
and b l a c k  c h e r t  pebbles .  Poss ib ly  t h e s e  upper beds a r e  s epa ra t ed  £ram t h e  
unde r ly ing  banded sequence by a n  unconformity. Und i f f e ren t i a t ed  Pa leozo ic  
r o c k s  composed of h igh ly  con to r t ed  q u a r t z - s e r i c i t e  and qua r t z -g raph i t e  s c h i s t  are 
exposed between Stoney Creek and Tok la t  R ive r .  The f o l i a t i o n  i s  p a r a l l e l  t o  
t h e  bedding; l i n e a t i o n  due t o  c r i n k l i n g  of mica f l a k e s  p a r a l l e l  t o  northwestward- 
t r end ing  f o l d  a x i s  i s  w e l l  developed. Quar tz  pods p a r a l l e l  t o  t h e  f o l i a t i o n  
are cormnon. T h i s  s c h i s t  c l o s e l y  resembles  phases  of t h e  Bi rch  Creek s c h i s t ,  
and probably  should be mapped a s  such. 

Southward and presumably s t r a t i g r a p h i c a l l y  upward, t h e  s c h i s t  g r a d e s  wi thou t  
a  s h a r p  break i n t o  a b l a c k  s l a t e  series t h a t  con ta ins  massive b l a c k  r e s i s t a n t  
q u a r t z i t e  beds 50 t o  100 f e e t  t h i c k .  There  is no evidence of s t r u c t u r a l  
d i sco rdance  as n o t i c e a b l e  d i f f e r e n c e s  i n  deg ree  of deformation between t h e  
b l a c k  slate and t h e  qua r t z  s c h i s t  sequence,  Near Mount Sheldon, f o l d s  i n  
t h e  Pa l eozo ic  sequence a r e  t runca ted  by t h e  massive b a s a l  conglomerate  of t h e  
ove r ly ing  Cre taceous  Cantwell  format ion .  

MESOZOIC SEDIMENTARY AND VOLCANIC ROCKS 

T r i a s s i c  Greenstone 

Between t h e  Tokla t  River  and t h e  te rminus  of t h e  Muldrow Glac i e r  t h e  
u n d i f f e r e n t i a t e d  Pa leozoic  rocks  on t h e  n o r t h  f l a n k  of t h e  Alaska Range are 
o v e r l a i n  unconEormably by a  series of b a s a l t i c  l a v a  f lows a l t e r e d  t o  
greens tone ,  a t t a i n i n g  an  aggrega te  t h i c k n e s s  of about 3,500 f e e t  i n  t h e  
mountains n o r t h  of t h e  Denal i  Highway. The greens tone  weathers  t o  a deep 
c h o c o l a t e  brown and forms bold c l i f f s .  laere hydrothermal a l t e r a t i o n  h a s  t a k e n  
p l a c e  t h e  g reens tone  i s  l i g h t  t a n  o r  w h i t e  i n  c o n t r a s t  t o  i ts  more somber 
shades.  The most: comon  f a c i e s  of t h e  g reens tone  i s  a dark-grayish-green 
a p h a n i t i c  rock ,  c u t  by numerous v e i n l e t s  of w h i t e  c a l c i t e ,  g r e e n  c h l o r i t e ,  and 
s e r p e n t i n e  mine ra l s .  P i l l ow s t r u c t u r e  i s  w e l l  developed. Gabbro and d o l e r i t e  
d i k e s  and sills c u t t i n g  t h e  Pa l eozo ic  r o c k s  are probably t h e  same a g e  a s  t h e  
l a v a  f lows.  The formation o v e r l i e s  t h e  u n d i f f e r e n t i a t e d  Pa leozo ic  rocks  and 
i n  its lower p a r t s  con ta ins  pod-shaped bod ie s  of a l t e r e d  l imes tone  and b l a c k  
s h a l e  s i m i l a r  i n  appearance t o  t h e  unde r ly ing  rocks .  

U n d i f f e r e n t i a t e d  Mesozoic Rocks 

Eas t  of M t .  McKinley and sou th  of t h e  Muldrow Glac i e r  t h e  peaks of t h e  Alaska 
Range a r e  s c u l p t u r e d  from a t h i c k  sequence of s ed inen ta ry  rocks ,  p robably  
l a r g e l y  of Mesozoic age. 

Near Anderson Pass  t h i s  sequence c o n s i s t s  most ly  of je t -b lack  s l a t e  i n t e r -  
bedded w i t h  t h i n  sandstone l a y e r s ,  a l t e r n a t i n g  w i t h  n a s s i v e  l a y e r s  s e v e r a l  
hundred f e e t  t h i c k  of coa r se  grajwacke and b r e c c i a ,  conposed of angu la r  pebb le s  
of c h e r t  and q u a r t z  i n  a  ma t r ix  of graywacke. Black s l a t e  and c o a r s e  graywacke 
l i k e  those  which comprise most of t h e  sequence southwest of Anderson Pass  
a r e  t h e  predominant rock types  i n  t h e  moraines of t h e  Nuldrow G l a c i e r .  



Cantwell Formation 

The Cantwell formation i s  a sequence of c o n t i n e n t a l  c l a s t i c  sedimentary 
rocks and assoc ia ted  volcanic  rocks of Cretaceous age t h a t  have been recognized 
along t h e  Alaska Range from t h e  headwaters of t h e  Tonzona River as f a r  e a s t  
a s  t h e  v i c i n i t y  of Mount Hayes. 

, - 
2 .  

The b e s t  exposures of t h e  Cantwell formation a r e  along t h e  Toklat River 
nor th  of t h e  Denal i  Highway. The formation crops o u t  i n  two b e l t s  separa ted  
from each o the r  by a narrow b e l t  of Paleozoic rocks. The basa l  beds a r e  
400 t o  500 f e e t  of massive coarse conglomerate composed of pebbles of whi te  
quar tz  which average 2 o r  3 inches, bu t  may be a s  l a r g e  a s  8 inches i n  diameter .  
The b a s a l  conglomerate- is  over la in  by a sequence of interbedded sandstone and 
conglomerate w i t h  5 t o . 1 0  foo t  th ick  c o a l  beds. This b a s a l  sequence i s  
exposed i n  a s y n c l i n e  on Mount Sheldon i n  t h e  nor thern  outcrop b e l t  of t h e  . 
formation, where it o v e r l i e s  Paleozoic s h a l e  and limestone, and along t h e  
southern edge of the?  outcrop b e l t  where it o v e r l i e s  T r i a s s i c  greenstone. 
I n  t h e  southern  outcrop b e l t  the  Cantwell formation is composed predominantly 
of dark  s h a l e  with some beds of l ight -colared pebbly sandstone a s  much as 10 
f e e t  th ick .  The l a t e r a l  cont inui ty  of t h e  formation is v a r i a b l e ,  and i n d i v i d u a l  
beds or  u n i t s  may pinch out i n  a few thousand f e e t  along t h e  s t r i k e .  

Volcanic rocks  including flows, t u f f ,  agglomerate, and hypabyssal i n t r u s i v e  
bodies make up a major p a r t  of t h e  Cantwell formation near t h e  terminus of t h e  
Muldrow Glacier  and between t h e  Herron and Straightaway Glaciers .  S imi lar  
volcanic  rocks  a r e  w e l l  exposed along the DenaLi Highway a t  Polychrome Pass ,  
i n  t h e  Healy quadrangle. A t  l e a s t  3,500 f e e t  of t h e  lower conglomerate- 
sandstone sequence is exposed i n  t h e  sync l ine  on Mount Sheldon. The th ickness  
of t h e  shale-sandstone sequence exposed i n  t h e  b e l t  t o  t h e  south i s  unknown, 
but i t  is probably s e v e r a l  thousand f e e t .  The Cantwell formation has  been 
assigned t o  t h e  upper p a r t  of the  Lower Cretaceous (Albian) on t h e  b a s i s  of 
p l a n t  f o s s i l s  c o l l e c t e d  by R. W. Chaney and S.  R.  Capps (Imlay and Reeside, 
1954, p. 235). 

MESOZOIC INTRUSIVE ROCKS 

D o l e r i t e  and Gabbro S i l l s  and Stocks 

Many s tocks  and sills of a l t e r e d  gabbro and d o l e r i t e  in t rude  t h e  
und i f fe ren t i a ted  Paleozoic rocks along t h e  Toklat  River. Similar  i n t r u s i v e  
bodies have been mapped i n  the  Paleozoic rocks  southwest of t h e  Straightaway 
Glacier  (Brooks). Except f o r  t h e i r  g r a i n  size, t h e  racks  i n  these  bod ie s  
a r e  pe t rograph ica l ly  s imi la r  t o  t h e  T r i a s s i c  greenstone. The rocks a r e  d a r k  
green and coarse-grained, l o c a l l y  containing f e l d s p a r  l a t h s  a s  much a s  6 inches  
long. The sills a r e  commonly severa l  hundred f e e t  t h i c k  and a r e  connected 
d i r e c t l y  t o  s t o c k l i k e  bodies a few hundred yards  i n  diameter. No evidence 
has been found t h a t  these  bodies c u t  t h e  Cantwell formation, and because of 
t h e i r  s i m i l a r i t i e s  t o  t h e  greenstone they a r e  r e n t a t i v e l y  dated a s  T r i a s s i c .  

Gran i t i c  Rocks 

Grani t ic  i n t r u s i v e  rocks c u t  the  Paleozoic and Mesozoic sedimentary rocks 
i n  many a reas .  Some of these  i n t r u s i v e  bodies a r e  s tocks ,  d ikes ,  and s i l ls  
of smal l  a r e a l  e x t e n t ;  some a r e  of b a t h o l i t h i c  dimensions and £ o m  major 



elements  i n  t h e  makeup of t h e  Alaska Range. The rocks  of t h e  g r a n i t i c  i n t r u s i v e  
bod ie s  a r e  l a r g e l y  g r a n i t e ,  q u a r t z  monzonite, and q u a r t z  d i o r i t e ,  bu t  some 
s y e n i t e ,  d i o r i t e ,  gabbro,  and p e r i o d i t e  a r e  a s s o c i a t e d .  The major i n t r u s i v e  
bodies  a r e  c l e a r l y  r e l a t e d  t o  one another ,  b u t  each  shows v a r i a t i o n  i n  
mineralogy. Whether t h e  enplacement of t h e s e  bod ie s  was contemporaneous o r  
a t  s l i g h t l y  d i f f e r e n t  tines is not  y e t  known. 

The McKinley b a t h o l i t h ,  which c rops  out  i n  t h e  h i g h e s t  p a r t  of t h e  Alaska 
Range, is in t ruded  i n t o  t h e  b l ack  s l a t e  and graywacke of t h e  u n d i f f e r e n t i a t e d  
Mesozoic sequence. The predominant rock  i n  t h e  b a t h o l i t h  is  q u a r t z  monzonite. 
The c o n t a c t s  of t h e  i n t r u s i v e  body are sharp  and a r e  c l e a r l y  v i s i b l e  on aerial  
photographs. Near t h e  c o n t a c t s  t h e  s l a t e  i s  converted t o  h o r n f e l s  w i th  
porphyroblas t s  of c o r d i e r i t e .  

The ch ief  r o c k  in  t h e  McGonogall b a t h o l i t h  is l igh t - co lo red  coarse-grained 
qua r t z  d i o r f t e . t h a t  is  l o c a l l y  p o r p h y r i t i c .  Fine-grained hornblende d i o r i t e  
porphyry i s  widespread i n  d ikes -and  sma l l  i r r e g u l a r  bod ie s  w i t h i n  t h e  b a t h o l i t h .  

The McGonogall b a t h o l i t h  i n t r u d e s  t h e  u n d i f f e r e n t i a t e d  Pa leozo ic  sedimentary 
rocks ,  and i n  many a r e a s  l a r g e  blocks of them are i n c l ~ d e d  w i t h i n  t h e  g r a n i t i c  
rocks .  The count ry  r o c k s  a r e  c u t  by many d i k e s  and sills of g r a n i t i c  rocks  
nea r  t h e  c o n t a c t ,  and widespread s i l i c i f i c a t i o n  and e p i d o t i z a t i o n  of c e r t a i n  
zones i n  t h e  w a l l  r o c k s  occurred  dur ing  emplacement of t h e  b a t h o l i t h .  Reed 
(1933), r e p o r t s  t h a t  t h e  i n t r u s i v e  mass near  Mount E i e l s o n  is composed of 
g r a n o d i o r i t e ,  some gabbro,  and a  few bodies  of i n t e r m e d i a t e  composition. I n  
t h e  Mount E ie l son  d i s t r i c t  t h e  g r a n o d i o r i t e  is  c u t  by b a s a l t  d i k e s ,  which 
probably a r e  f e e d e r s  of f lows  i n  t h e  Cantwell  format ion  (Reed, 1933). The 
c o n t a c t s  of t h e  McGonogall b a t h o l i t h  w i t h  t h e  Pa l eozo ic  r o c k s  a r e  f a v o r a b l e  
l o c i  f o r  m i n e r a l i z a t i o n .  

QUARTZ PORPHYRY ROCKS 

, In t h e  f o o t h i l l s  n o r t h e a s t  of t h e  terminus of t h e  Pluldrow G l a c i e r  a r e  s e v e r a l  
small s t o c k s  and d i k e s  of r h y o l i t e  and d a c i t e  porphyry. 

These rocks  a r e  l i g h t  greenish-gray,  buff o r  w h i t e ,  and d i f f e r  from t h e  
g r a n i t i c  rocks  i n  t e x t u r e ,  having an  a p h a n i t i c  ground m a s s  w i t h  phenocrysts  
of c l e a r  qua r t z ,  g l a s s y  o r  milky san id ine ,  p l a g i o c l a s e  and, i n  some f a c i e s ,  
hornblende and b i o t i t e .  

The qua r t z  porphyry s t o c k s  and d i k e s  c u t  t h e  B i r c h  Creek s c h i s t  i n  t h e  Kantishna 
H i l l s ,  t h e  u n d i f f e r e n t i a t e d  Pa leozoic  rocks  a long  t h e  Tok la t  River  and t h e  
T r i a s s i c  greens tone  near Camp Eie lson .  The q u a r t z  porphyry bod ie s  very  l i k e l y  
may b e  r e l a t e d  t o  t h e  v o l c a n i c  rocks of t h e  Cantwel l  format ion .  

TEXT M Y  ROCKS 

A sequence of c o n t i n e n t a l  sedimentary rocks  of T e r t i a r y  a g e  rests unconformably 
on t h e  pre-Ter t ia ry  r o c k s  i n  broad b a s i n s  and s t r u c t u r a l  depress ions .  These 
rocks a r e  poor ly  o r  modera te ly  w e l l  consol ida ted  and i n c l u d e  conglomerate, 
sandstone,  s h a l e  and,  i n  some p a r t s  of t h e  sequence, beds  of s u b b i t m i n o u s  
c o a l .  This  sequence i n c l u d e s  a  T e r t i a r y  coal-bearing format ion  and u n d e r l i e s  
t h e  Nenana g rave l .  The Nenana g r a v e l  is poor ly  c o n s o l i d a t e d ,  w i t h  interbedded 
mudflow d e p o s i t s ,  t h i n  c l a y s t o n e  l a y e r s ,  and l o c a l  t h i n  beds of l i g n i t e .  



A l a r g e  percentage  of t h e  T e r t i a r y  rocks  i n  Mt. McKinley Na t iona l  Pa rk  a r e  
b u r i e d  beneath a t h i n  v m e e r  of stream g r a v e l  o r  g l a c i a l  d e p o s i t s ,  s o  t h a t  
t h e i r  p resence  can only  be i n f e r r e d  from t h e  physiographic s e t t i n g ,  p a r t l y  
mantled bedding t r a c e s ,  and ou tc rops  i n  c u t s  along s t reams where t h e  T e r t i a r y  
beds  a r e  exposed. 

STRUCTURE 

The s y n c l i n a l  s t r u c t u r e  of t h e  pre-Ter t ia ry  rocks  o f - t h e  Alaska Range and 
t h e  arrangement of s t r u c t u r a l  axes p a r a l l e l  t o  t h e  r ange  was recognized by 
Brooks (1911, p. 111). T h i s  p a t t e r n  is  complicated by minor f o l d s  w i t h i n  
t h e  major s t r u c t u r e ,  subsequent  f a u l t i n g ,  and unconformable r e l a t i o n s  between 
major s t r a t i g r a p h i c  u n i t s .  The f a u l t s  p a r a l l e l  t o  t h e  a x i s  of t h e  range  a r e  
p a r t  of t h e  Denal i  F a u l t  system. Movement along some of t h e s e  northeastward-  
t r e n d i n g  f a u l t s  began as e a r l y  as Cretaceous t i n e .  T e r t i a r y  orogeny, dur ing  
which t h e  coal-bearing fo rma t ion  and t h e  Menana g r a v e l  were t i l t e d  and fo lded ,  
w a s  a l s o  marked by movement a long  t h e s e  f a u l t s .  The d i p s  of most of t h e s e  
f a u l t s  are n o t  known, b u t  t h e i r  s t r a i g h t  t r a c e s  sugges t  r e l a t i v e l y  s t e e p  d i p s .  

MINERAL DEPOSITS 

Zinc-lead d e p o s i t s  occur  i n  t h e  Mount E ie l son  d i s t r i c t .  The c h i e f  ore 
m i n e r a l s  are s p h a l e r i t e ,  ga l ena ,  and cha lcopyr i t e ,  which occur  a s  replacement 
d e p o s i t s  i n  thin-bedded l imes tone ,  ca l ca reous  s h a l e ,  and graywacke nea r  t h e  
c o n t a c t s  of a l a r g e  g r a n o d i o r i t e  i n t r u s i o n .  The s u l f i d e  m i n e r a l i z a t i o n  has  
been accompan;ied by widespread e p i d o t i z a t i o n  and s i l i c i f i c a t i o n  of the 
sedimentary rocks .  Hundreds of d i k e s  and s i l ls  emanating from t h e  g r a n o d i o r i t e  
c u t  t h e  sedimentary rocks .  

The o r e  commonly occu r s  a long  t h e  c o n t a c t s  of d i k e s  w i t h  l imes tone ,  w i t h  a 
c o n c e n t r a t i o n  of t h e  o r e  a t  t h e  t o p  of headed d ikes .  The ore-bearing zone 
can  be t r aced  f o r  abou t  4 m i l e s  a long  t h e  con tac t  between t h e  sediments  and t h e  
g r a n o d i o r i t e  body on t h e  n o r t h  s l o p e s  of Mount: E ie l son .  The b e l t  i n  which t h e  
m i n e r a l  d e p o s i t s  occur  i s  abou t  2,000 f e e t  wide. Some development work has  
been  done on c la ims  i n  t h i s  d i s t r i c t .  

S e v e r a l  minera l ized  a r e a s  have  been discovered along t h e  mountain f r o n t  
between t h e  terminus of t h e  Muldrow Glac i e r  and Straightaway G l a c i e r .  
M i n e r a l i z a t i o n  occurs  i n  a l t e r e d  sedimentary rocks  a d j a c e n t  t o  t h e  c o n t a c t  
w i t h  t h e  McGonogall b a t h o l i t h ;  soma may b e  i n  sedimentary r o c k s  included i n  t h e  
b a t h o l i t h .  The o r e  m i n e r a l s  t h a t  have been recognized i n  t h e s e  d e p o s i t s  
a r e  cha l copyr i t e ,  s p h a l e r i t e ,  ga l ena ,  n a t i v e  copper,  and c u p r i t e .  A l t e r a t i o n  
p roduc t s  i nc lude  ma lach i t e ,  a z u r i t e ,  c h a l c a n t h i t e  and s o o t y  manganese oxide. 
The o r e s  occur i n  i r r e g u l a r  masses, v e i n s ,  and d isseminated  c r y s t a l s  i n  t h e  
coun t ry  rock  (Moff i t ,  1933) .  
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02-001 B 

STATE 
of ALASKA 

'O: h, C. Hartman 
State Geologist 

DATE : March 19,1974 

SUBJECT: Review and Comments of Mt. 
McKinley National Park Impact 
Statement 

The following comments and review of the Environmental Impact Statement for 
the Mt. McKinley National Park by Mitchell Henning, along with attached 
Geologic report of the area, incicate that the Impact Statement is inaccurate 
in its evaluation of the mineral potential of the area. 

Gold and Antimony, one of the critical materials needed by the United States, 
are produced in the Kantishna area and it is very probable that other economic 
mineral deposits are present there. 

It is therefore recommended: 
1. THE KANTISHNA AREA BE EXCLUDED FROM ANY INCREASES IN SIZE OF THE MT, MCKINLEY 
NATIONAL PARK. 
2. If the Kantishna area is included in the park, EXPLORATION, INVENTORY and 
EXTRACTION OF MINERAL AND ENERGY RESOURCES BE ALLOWED BY PERMIT AND LEASE IN 
THIS AREA (KANTISHNA) under suitable guidelines, 





The co l l ec t i on  of accurate s t a t i s t i c s  of mineral production is  a t a s k  

t h a t  i s  bese t  with many d i f f i c u l t i e s ,  even i n  a wel l  s e t t l e d  a rea .  I n  Alaska 

it i s  a .nea r  hopeless s i tua t ion .  The Kantishna D i s t r i c t  which l i e s  wi th in  

t h e  proposed northern addi t ion of M t ,  McKinley Park, has been i n  continuous 

production de sp i t e  economic f l uc tua t i ons  s i nce  1905. 

S t a t i s t i c s  on t h e  Kantishna mining d i s t r i c t ,  gathered by t h e  Conservation 

Section of t h e  Division of Geological and Geophysical Surveys (Conwell, 1973), 

r e l a t e  t h e  s e n s i t i v i t y  of mining i n  a small  d i s t r i c t  t o  an increase  i n  meta l  * 

pr ice .  Table I shows the  gold, antimony, and t o t a l  value of meta l  production 

i n  t h e  Kantishna d i s t r i c t  f o r  t h e  p a s t  4 years .  

Table I. METAL PRODUCTION, KANTISHNA DISTRICT 

Year - Antimony $ Tota l  Pletal $ 

Table I1 shows t h e  average p r i ce  of gold,  s t i b n i t e  o re  (antimony), and s i l v e r  

during t h e  summer months f o r  1970 - 7 3 .  

Table 11. METAL PRICES 

Year - Gold $/Oz. S t i b n i t e  /stu* S i l ve r  $/Oz, 

*Standard ton  u n i t  = 20 pounds 

These t a b l e s  show how the production of gold increased with t h e  increase  i n  

p r i c e ,  The t ab l e s  demonstrate t h e  f l u c t u a t i o n  of metal p r i ce s  aga ins t  t h e  

output. Antimony o re  i n  1969 h i t  a high of $40.per u n i t  and sank t o  a low 

of $7 i n  1972. Table ' I  ind ica tes  t h a t  o r e  w a s  prepared f o r  mining i n  1970 

with a high pr ice .  



There i s  a carryover of volumn s a l e  a year  a f t e r  t h e  h igh p r ice .  I n  1972, 

with a low p r i c e  of $7.per  u n i t ,  production h i t  i t s  lowest l e v e l ,  and then 

responded t o  t h e  p r i c e  increase.  A p r i c e  of $10 per u n i t  of s t i b n i t e  seems 

t o  be  t h e  minimum f o r  a ready market and a p r o f i t a b l y  operat ion of an antimony 

mine. 

Table I shows t h a t  i n  1970-72, t h e  t o t a l  me ta l  va lue  i s  from gold and 

antimony only,  b u t  i n  1973 the re  .is a n  added value:  t h e  increase  i n  t h e  

p r i c e  and product ion of s i l v e r  enabled a l ead-s i lve r  concentrate t o  be  pro- 

f i t a b l y  produced from a lode mine and m i l l  on Fr iday Creek. The Kantishna 

area  is well-mineralized, containing both l o d e  and p lace r  gold deposi ts .  

Lead, s i l v e r ,  z inc ,  and antimony ores  wi th  commercial va lue  have been mined 

and shipped a t  such times a s  p r i c e  would permit  a p r o f i t a b l e  opera t ion.  

A s  demand f o r  meta l  continues, cons ide ra t ion  must be  given' t o  f ind ing  

new rese rves  and keeping operat ing d i s t r i c t s  i n  business.  Old or  new mining 

d i s t r i c t s  should be considered a s  a r e a s  of p o t e n t i a l  o r e  reserves ,  These 

d i s t r i c t s  should be  blocked out  and set a s i d e  f o r  d e t a i l e d  f i e l d  examination 

by q u a l i f i e d  personnel .  

Page 5 paragraph 2 

" A l l  major p o t e n t i a l  mineral production a r e a s  have been excluded from 

the  proposed boundaries." I would l i k e  t o  know what d a t a  t h i s  s tatement was 

based on; zinc-lead depos i t s  occur i n  t h e  M t .  E ie lson d i s t r i c t .  The chief  

o re  minerals are s p h a l e r i t e ,  galena,  cha lcopyr i t e ,  which occur a s  replacement 

depos i t s  i n  thin-bedded limestone, ca lcareous  s h a l e ,  and graywacke near t h e  

con tac t s  of a l a r g e  granodior i te  in t rus ion .  The o r e  commonly occurs along 

t h e  con tac t s  of d ikes  wi th  limestune, wi th  a concentra t ion of t h e  o r e  a t  t h e  

top of t h e  headed d ikes .  The ore-bearing zone can be  traced f o r  about 4 m i l e s  

along t h e  con tac t  between the  sediments and t h e  g ranod ior i t e  body on t h e  

nor th  s lopes  of M t .  Eielson. 



The b e l t  i n  which t h e  minera l  deposi ts  occur i s  about 2,000 f e e t  wide. Some 

development work h a s  been done i n  t h i s  zone, 

Several  mineral ized a r e a s  have been discovered along t h e  mountain f r o n t  

between t h e  terminus of t h e  Muldrow Glacier  and Straightaway Glacier .  

Minera l iza t ion occurs i n  a l t e r e d  sedimentary rocks ad jacen t  t o  t h e  contact  

wi th  McGonogall b a t h o l i t h ;  some may be  i n  sedimentary rocks included i n  t h e  

ba tho l i th .  The o r e  minerals t h a t  have been recognized i n  these  deposi ts  a r e  

pyr rho t i t e ,  cha lcopyr i t e ,  s p h a l e r i t e ,  galena, n a t i v e  copper, and cupr i t e .  

Al te ra t ion  products  inc lude  malachite,  a z u r i t e ,  c h a l c a n t h i t e ,  and sooty 

manganese oxide. The o r e s  occur i n  i r r e g u l a r  masses, ve ins ,  and disseminated 

c r y s t a l s  i n  t h e  country rock. 

A t  Copper Mountain j u s t  e a s t  of t h e  end of Muldrow Glac ie r ,  i s  a 

mineralized a r e a  t h a t  has  a t t r a c t e d  considerable a t t e n t i o n .  It was discovered 

i n  1921 by 0. M. Grant and F. B. J i l e s .  The M e t a l l i c  minera ls ,  introduced a s  

a r e s u l t  of t h e  igneous i n t r u s i o n ,  include t h e  sulphides  of z inc ,  lead,  i r o n ,  

and copper, wi th  a varying content  of gold and s i l v e r ,  There i s  no doubt t h a t  

Copper Mountain is  ex tens ive ly  mineralized and t h e  p o t e n t i a l  of f inding a 

high-grade o r e  body has  t o  be  considered high. 

Page 77 paragraph 2 

"There a r e  a l s o  concentra t ions  of claims south of t h e  Alaska Range between 

t h e  "mineral b e l t "  and t h e  park,  but  not  wi th in  t h e  Nat ional  Park Service 

i n t e r e s t  area." 

Using t h e  Park Serv ice ' s  prepared minera l  map t h a t  i s  i n  t h e  impact 

statement, one can observe t h a t  they have p l o t t e d  t h e  t rend of t h e  mineral  

b e l t  through t h e  southern  a r e a  considered f o r  a d d i t i o n  t o  t h e  park. 
. . 



Page 143 paragraph 2 
-* 

"The Kantishna d i s t r i c t  was a gold boom area  j u s t  a f t e r  t h e  t u r n  of t h e  

century.  The exis tence  of a s i g n i f i c a n t  m e t a l l i c  resource  p o t e n t i a l  may 

poss ib ly  be  credi ted  t o  t h e  Kantishna-Stampede d i s t r i c t  d e s p i t e  i t s  r e l a t i v e l y  

modest production record." 

Based on production s t a t i s t i c s  and the  i n f a n t  state of ~ l a s k a ' s  mineral  

i n d u s t r y  production in  t h e  Kantishna d i s t r i c t  should no t  be  considered modest. 

Antimony production w i l l  double i n  74 wi th  gold fol lowing t h e  same trend.  

Economic condit ions a r e  becoming more favorable,  s o  m e t a l l i c  minera l  production 

should be on t h e  upswing. 

Page 143 paragraph 3 

I I Further in tens ive  i n v e s t i g a t i o n  would be  needed t o  determine Kantishna's 

remaining production p o t e n t i a l ,  however, mineral  production i n  t h e  a r e a  has 

been decl in ing s i n c e  its boom y e a r s  i n  t h e  e a r l y  1900's." 

Again I wish t o  c a l l  a t t e n t i o n  t o  t h e  production f i g u r e s  presented f o r  

Kantishna, I n  t h e  l a s t  two years ,  mineral  production has  doubled, and is  

c e r t a i n l y  on t h e  increase .  Based on favorable  economic cond i t ions  and a 

pending minerals  shor tages  i n  t h e  United S t a t e s  wi th in  t h e  next  decade, the  

Park Service should take  a l i t t l e  more ca re  i n  evaluat ion of minera l  d i s t r i c t s ,  

s o  they can make q u a l i f i e d  s ta tements  backed up by f a c t s  and no t  emotions 

o r  personal  philosophies.  



TO: . C. tiartman 
S t a t e  Geologist  ' 

I , 
FROM: P ,  L. 3o'Dey, f 

Chief P z t r o l e u . ~  Geo'logist 

, 1 --: 
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sueJEcT: 6p.sn F i l e  ;:-.port Nuz.5;r % 
Bedrock 2eololl;y snd > ! i n s r a l i z s t  ion 
of :It. ;:cSinley ); ist iofiai  Paric 

Submitting this da te  a copy of  Cpen F i l e  Rtpor t  ?Tunlber A 3  "~enecafized Bedrock 
11 Gaology and >!.!ineralisation i n  M t .  PIcKinlzy National  f x ! c ,  by M. P. H e ~ ~ n t n g .  

X copy oE this r e p o r t  w i t 5  an o r i g i n a l  of the nap is SeLng sen t  t o  YciFrSanks 
f o r  open Ei l ing.  We are  a l s o  sending under  separate cover a copy oE t ' ~ s  
repor t  w i t h  a ??view of t h e  Environnental Irilpact 3tcl ten=nt and a co l3 rzd  xap for  
Senator Stevens, 

Recoazzndations concerning the park are g iven  i n  the  t r ~ ~ n s ~ n l t t a l  of t h s  r z v i e a  
of the I n p a c t  Sizarement. It should 5s noted t h a t  Clelc~.t~.d Con~we?~l snd Penning 
both feel very s t rong ly  about t h s  Kantisllna District and do not f e a l  t h a t  i t  
should bs inc ludzd within any proposed park area. 


